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DTBODUCTIOTI 

The Gorge was selected to obtain informtion on the$ecology of 

the birds of a hemlock forest.  The head of the  Gorge is one of the few areas 

in the near vicinity with a concentration of mture  hemlock. !l'he area w a s  

then enlarged t o  include a small stand of cedar-and balsam for the compar- 

ison of coniferous 

included to record 

later sudcessional 

conditions. The inte- remains ~f a beaver poi14 mesa 

edge birds  and to make a reb t -be compared ri 

stages. 

The Gorge is located i n  Sec. 33, h n m  Twp. (T. 37 B., B. 3 w.), 

Cheboygan County, Michigan, in the University of Michigan Biological Station 

Forest. The field work was done on thirteen days from June 28, 1946, to 

~vg$st 7, 1946. &rail was made th&ugh the aree and plotted on a map. I 
,* C y* 

did not follow the trail but used 4Ae markers t o  plot  the birds. In the 

cedar-balsam area the  treil w a s  along $he east side; I would walk westnard 

from a makker t o  Carp Creek and return a t  a sl ight  angle t o  come out near the 

next marker. I interpolated my results  from this location and pepeated the 

procedure. Birds were plotted on these maps for  seven days ofHield  obser- 

vations, all i n  July. Records fo r  any one species were compiled and territbrh 

o e e s  were plotted. The populations were determined from the numbers of 

terr i tories.  
# 

The study was conducted under the direction of Dr. S. Charles 

Kendeigh to whom acknowledgenent i s  made. I also w i s h  t o  acknosledge the  

reciprocal aid of James D. Vatson i n  measuring trails and counting trees. 



The Gorge 

Scale: 1 inch = 80 meters 



The d a c e  ou t l e t  of Douglas Lake i s  Maple River which drains into 1 
Burt Lake by a rather devioua route, In this f l o w  there i s  a drop of over If 1 
100 f e e t  (mre than the depth of Douglas Lake). Since the s o i l  i s  predomin- 

ently sandy, much of the drainage goes by a more direct route, by seepage 
* .  

from theesulemed Big Springs i n  the  heads of the  Gorge. These spr ings '  1 
-2 - 

form stredlets which join t o  form Carp Creek r S c h  n o r 6  B~h%hard f o r  

about one mile through Reesets Bog and eo~ptying into Burt Lake. The s a p  

ping action has formed the Gorge and presumably w i l l  sometime move back 

in to  Gouglas M e  and eventually draining it ( ~ c o t t  1921). The valley of 

the  brge (about 70 f e e t  deep) begins t o  widen ~ o u t t  of the springs a t  I 
the  hee+ecoming Fider ju s t  north of the  Hogback Road by additional springs 1 
and becoming merely a stream bed t o ~ a r d s  i t s  mouth.. The stream at  its 

sourde is f a i r l y  s s i f t ,  clear,  and cool, (Gates and VSollett 1926). . 
The s o i l  types w e  shown on the so i l  survey map f o r  Cheboygan 

County ( ~ o s t e r ,  e t  al, 1939). The upland t e r r i t o q  surrounding the  Gorge 

and the Big Springs area i n  t he  Gorge are shorn as Ruseland Sana. This is 

only covered by a thin accumulation of f o r e s t  l i t t e r ,  mci original ly  s u p p o r t  

ed a fores t  cover of red pine, white pine, and some oak which has mostly been 

removed Kith .s new fores t  cover of aspen , oak, red mple,  and other t r e e s  

with rement  seed pines and t h e i r  progeny, This i s  probebly a qui te  reasone 

able description of conditions of the  eree on the upper rin; of t h e  Gorge, 

but  conditions mound the springs a r e  i-dhe different .  The backward move- 

ing springs have eroded the sand i n  i ts  course ( i t  does not hit bed rock). 

It i s  reasonable to assume t h a t  a cer ta in  amount of the  surface layers  of 

s o i l  have moued down into the valley causing a mixing of the so i l .  T h i s  

uplana s o i l  i s  quite riry but a i t h  the conditions of act ive springs and mix- 

t u re  of s o i l s  there &ill be a f f e r e n t  type of vegi tat ion Kith a rapid 



growth rate. This bae caused an increase in the mmunt of organic natArial 

i n  the so i l  which has resulted in a s o i l  type different from t ha t  sbwn on 

the above mentioned 08pd and a corresponding difference in the v e g h t i a n .  

The s o i l  of most of the alder-dead t r ee  area and the cedar-balsam 

area i s  s h u n  as  Greenwood Peat, This type is  a mat of spongy, course, 

f ibrow organic m a t t e r ,  often on wet sandy f l a t s .  In this area the runoff 

#$ 
is mostly b seepage rather than by a ~gstem of s eamlets as was ?om& 

- 7 
the hemlock area. 

The area skdied cen be divided according t o  thee vegttation 

types. The upper area containing mst of the spr- is predominently 

hemlock forest,  The area immediately below this i s  the resu l t  of flooding; 

due to beaver and consists of dead-trees and the recent alder. An area of . 

cedar and balsam occurs just domstream. The area studied consists of the 

whole hemlock mea (12.6-acres), the central portion of the old beaver pond 

(5.4 acres), and the adjacsnt cedar-balsam area on the east  side of the stlea 

stream (4.2 acres), 

The Gorge suffered from the deprdation of severe lumbering and 

subsequent fkres i n  the l a s t  century. Since reforestation is  reasonably 

rapid i n  wet areas, tiie Gorge i s  now well supplied with good sized trees. 

In the middle 1930k the beaver which had for  10 years lived on the lower 

course of Carp Creek b2gan t o  move upstream and buila dams which caused 

flooding leading t o  the death of many trees, To prevent further uestruction 

of the Gorge as a scenic spot the beaver v,ere destroyed. The drainage of 

the pond has alloaad a new plant community to  arise. 

The hemlock area consists of 12.6 Ecres of t&rees, predominent- 

l y  hemlock (Tswe censd?nsis) with various amounts of beecn (Fazus prandi- 

fol ia) ,  yellow b2rch (3etula lutea),  sugar and red maple ( ~ c e r  saccarum and - 
A. rubrum), and white cedar (~huja occidentalis), The larger trees,  those - 
rhich formed the cenopy of the fores t  (35 or 40 f ee t  high t o  80 feet ) ,  



Table 1, Tree counts in the hedock area, (3 areas, each 2 by SD meters). 

Size groups; diameter 3.n centimeters 
Species 0-5 5-1C) 10-15 15-20 20- 
Bedock 25 7 8 5 6 
White Cedar 
Beech 
Mountain Maple 
Red MRple 
Bla* Ash 
Basswood 

Trembling Aspen 
Redoah 
Sugar Maple 
White Birch 

Total 
48 
0 
5 
5 
4 
8 
S 
S 
23- 
2 
Z 
1 
1 

- 1 - 
00 

Table 2. Tree counts in  the cedar-balsam area. (2 areas, each 2 by 
50 meters), 

Size groups; diameter i n  centimeters 
Species 0-5 5-10 10-15 15-20 20- I Total 
White Cedar 30 23 12 2 1 1 68 
Balsam Fir 25 20 
Yellow Birch 5 1 
Alder 5 1 
Black Ash 1 2 
Hemlock 
Red &ple 
PFbite Birch 1 



are almost excluskvely hemlock, are rather unitom in eise, about 10 inches 

in diameter which would be from 40 to 70 years old (es t imte  from ring counts 

on old stumps). The larger deciduous t rees  tend t o  be grouged i n  favorable 

C 
aress among the hemlock. Ground vegtktion was scawred and consisted mst- 

ly of seedlings and a few shrubs; dead needles and deciduous leaves cover 

the'forest floor. There i s  an edge on the slope with the upland aspsn comm- 

unity.$Here the large aspen replace smaller hemlocks, and pound cover bee 

comes denser; here are a feu s&tered re6 and white pine @-RUE f & s & ~ ~ &  

and P. strobus) and some red oak b e r c u s  rubra) . 
The alder-ded tree area has developed from drdning 

the beaver pond a f t e r  the beaverswere re~oved, The area is  noa covered by 
1 

thick growth of grasses and herbaceous plants; the most important wooay 

plant. i s  the alder (Ulnus incana) which occurs i n  dense thickets over mch 

of the area especially on the sl ightly higher soil .  
I 

The &.Z acres of the cedar-balsa area are fairly uniform i n  

I p&siogpq. The prinicple trees are  white cedar hnci  balsam f i r  ( ~ b i e s  

balsemea) with some spruce (Picea) ana scettered birches ( ~ e t u l a ) ,  Black 

ash (~raxinus  nigra), and dder .  The t rees  are of all sizes forrmng a dense 

habitat that  xakes very d f f i c u l t  walking. Leaved branches range from 

near the ground to 50 or  60 fee t  high. The ckuecter  of t h ~  fores t  i s  

therefop-te aifferent  from that of the hsmlock forest.  The density of 

breaches i n  the cedar-balsam type i s  much greater since the r q e  of branches 

i s  greater while the shortness of t h e  i n d i v i d d  brenches i s  m r e  than rriae 

up by the-number of trees. Although the brsnchzs are horizontal from the 

main trunk (which tends t o  separbte the trees),  these brznch~s are long end 

the aensity of the leaves i s  greatest a t  the t i p s  (also the numser of crotch- 

es).  Ground ?1mts are i n  general too scarce to be important. There are 

three 02enings i n  the forest of about a tenth of acre apeQce =here grass- 
*k.W b5 

es, and i f  net, sedges, and occassioneYy grow. '. 



POPULBTIW 

The breeding bird population of the Gorge i s  shown i n  the follow- 

ing table. me number of pairs ** Buqber wboae terri tories sere a t  1 
least  par t ia l ly  within the area. Under edge the abbreviation & stands for 1 
terri tories only partly included in the area dth the remainder i n  similar 

habitat and for terr i tor ies  only partly included i n  the area with the 

r e d d e r  in a different habitat. & daendity is the number of pairs per 

100 acres calcaated f r o m  the number of t err i tor i e s  and parts of territor- 

ies. The terri tories are shown in figures 2 t'hrough 9. !l!he population of 

each area i s  discussed following the annotated list. 

Table 5. Bird populations i n  seleceed areas of the Gorge. 

Species 
Woodcock 
Flicker 
Crested Flycarr 
Rood Pewee 
Blue Jay 
Chickadee 
Robin 
Hermit Thrush 
Cedar Viaxwing 
Red-ey ed Vireo 
Black & Xhite 'JF 
Nashville Warbl 
B l k - t h t  Green 5 
henbird 
Y ellon-throat 
Purple Finch 
Song Sparrow 

Hemlock 
Pairs Edne Densit, 

A l i r - d i d  t;;;: yi C e ~ a r - b ~ a ~ l ~ ~ 9 y  
Pairs Ed e Densit Pairs Ed e Densit 

18.5 



Territories of Birds in the Eembck b e a  

CHICKADEE- 

_woo0 P G u ~  - 
Fig* E 

OHEN U I  KO - 

Fig, 8 



Territories of Birds h the Alder-Deea Wee Ares 



Territories of Biras in the Cedar-Balssm Area 

Fig. 9 



AHBOTBTH) LSST 

The following eighteen s ~ c i e s  were regarded as regular breeding 

birds. 

A Koodcoch pair used the alder-dead t ree  area; one bird or the 

pair was alxays flushed from met so i l  among dense alder growth. 

The Flickembeted under the alder-dead t ree  and cedar-balsam 

areas -one p se territory was on the edge of the two areas. . 
The Crested Flycatchers nested i n  a dead tree stub, about 20 feet  

above the water (found July 5 ) .  The requirements fo r  this pair mas an 

e 3 . ~ ~ ~ c a v i t y  for  a nest s i t e  which w a s  provided i n  this area without the 

benefit of living trees. 

A Rood P e ~ e e  s a  regularly from the hemlock aspen edge, 

The Blue Jay i s  too wide ranging t o  accurately d~ te rn ine  its 

population on a limited area l a t e  i n  the season; it was not found i n  the 

denser evergreen. 

The number of-pai rs  of Black-cspped Chickadee are only approxim- 

ations since post-nesting movement had probRbly begun by early July. 

The Robin o c c 4 d  i n  the two wooded habitats. 

A singing Hermit Thrush was heard from the hemlock espen edge 
. 

on the slope i n  the ravine a t  the northeast edd of the Belnlock area; the 

ter r i tory  couid not be accu r~ te ly  map2ed since the bird xes he-re a t  e 

diste.nce but from both directions. 

One pair of Cedar Eaxer-ings used the alder-deaa tree area; they 

pessibly hasted i n  soiiie of the t ~ l l  elder or some of the l iv ing- t rees  near 

the edge. 

The Red-eye6 Vireo occured only along the hemlock aspen edge, 

Two pairs of Black and EMte 'Carblere had ter r i tory  a l o G  $he 



hemlock alder-dead tree edge, 

The two pairs of Black-throated Oreen Rarblere occ&+gd ent i re ly  

within the  hemlock area. 

The Ovenbirds occnred along the  hemlock-aspen edge and the cedar- 

balsam-aspen edge. 

The Yellow-throats o c d @  among lowland grasses and sedge. 

i n  the  alder-dead t r ee  area. 

The Cowbird was feud a t  v a r i o u  tiroes i n  a l l  three areas, 

The Purple Mnch territory was ent i re ly  within the  cedar-balsem 

area, 

The %ng Sparrows xere found i n  the  &@en-dead tree'area and 

i n  an opening jus t  south of the study areas, 

Mdi t ional  species used or  flew over the  area. 

The Great Blue Heron i s  a post-neet- v i s i t a n t  (one record), 

Ohe Sharp-shinned IEa~pk was seen being chased over the area by a 

Kingbird. 

The Sol i tary  Sandpiper i s  a post-nesting migrant v i s i t an t  (one 

record), 

The Nighthawk was 'seen feeding o r  f lying over the  area almest 

daily; one w a s  seen 2erched on a dead t r e e  i n  the a lderdead t r e e  area. 

The Ruby-t.hroeted ~ u m i z i n ~ b i r q s  a post-nesting v i s i t an t  (one 

record). 

The Hairy Foodpecker nas seen only on preliminary surveys; sus- 

p e c t e ~  of having nested i n  the  alder-dead t r e e  area. 

A Kingbird was seen chasing a S m - s h i n n e d  Iisnk over the area. 

A Phoebe w a s  once recorded i n  the hider-dead, tree area. 

An adult  Least Flycatcher was seen ~ 5 t h  food in~spena i jus t  above 

the  hemlock area on June 28; it aas not seen again. 



A Purple Wtin was once seen flying over tbe area. 

A Winter Eren had a ter r i tory  inenediately downstsea& from the 

study area, but it was found i n  the hsdock-alder-dead t r ee  edge twice after 
4 

f the nesting season, 
i 
1 
I A Golden-crowned Kinglet was heaiWsinging at the very south end 

of the Bedar-balsam area on Jtlly 9; it was not recorded again. 
, 
i A male mtle Rarbler was singing at  the very southeast end of the 

I cedar-balsam area on July 9; i t  ras not 

i Pdany Goldfinches f l e ~  over and fed es2ecially i n  the alder-dead 
I - 

tree area, but there was no evidence of nesting here. - 
Red-eyed ~ o ~ h e e b o n ~ s  were heard from a distance on two days; the 

1 voices were t h o d h t  t o  originate at  widely separated spots on the hemlock- 

alder-dead t ree  eulge. 

DISCUSSION 

The total population of the alderdead t r ee  area i s  of in teres t  

i n  comparison with fbthrefsti3diee~fo2f:oa~ succession i n  the plant comnrun- 

i ty.  The population of the cedar-balsam are& useful i n  comparison with 

that  of the hemlock area, both under Gorge conditions (see belos), but with 

an area of only 5.2 acres it csn not be comparea ~ i t h  a large  c-liar-balsam 

are:. such ad Beesets Bog. 

The population of the 12.6 acres of hemlock was the interesting f 

feature. It seems almost i qos s ib l e  that  such an area woulc c n l y  have a 

population density of 68.6 pairs per 100 acres, An explenation i s  desire- 

able. One possible factor i s  the coverage. A l l  comts *ere mzde during 

July which ~ o u l d  tend to lower the to ta l .  The metho6 of p l o t t i ~  had a 

lidt to i t s  acLuracy. These factors elone do not explain the results  nor* 

do they ex?lain the lack of song i n  the al.ea even i n  t h e a e u l y  mrning. 



The explan~t ion must be do t o  some conditionsor conditions of the 

habitat; apparently many avian niche rea-uirements are not sat isf ied.  Gorge 

conditions resul t  i n  a decreased visabil i ty laterally, available running 

water, lower temperatures (largely a resul t  of the running water aria m h  

shade), a shorter period of daylight and a longer pericxi of twilight, and a 

difference in the vegttation which i a  the sesult  of these and other physic4 
> - 

factors. Eickey (1945, p, 192) lists f ive  breeding bird cens;hes from 

'Zaqons, (Seek Bottoms, Etc.) four of which range from 26.8 t o  45 adults 

per 10 acres (134-225 pairs/100 acres). The other census had a populhtion 

of 10.6 adults per 10-acres (53 pairs  f 100 acres) and was of a New Ylarico 

canyon, 90 acres of 'aspene, virgin conifers, oaks; a t  elevation of 8000 

feet'. The stated conditions might explain the results  fo r  this l a s t  censlse 

but the results  of the other censuses would indicate that  gorge conditions 

ere not unfavorable fo r  birds. 

The remaining important consideration i s  that of vegltation. This 

was described ea r l i e r  and a discussion of the comparativb physiognamy of  the 

hemlock and cedar-balsam comunit$es was included, Lack of undergroxth and 

lack of volume of arboreal habitat would ten2 t o  lower the density o f birds . 
The cbmacteristics of the hemlock t rees  are the major fsc tors  i n  the dans- 

i t y  of the birds i n  the area. In the regibn of northern lower LEtchigan, the 

hemlock i s  generally knoliin as  e member of a eech-maple climax forest,  i ts  

ebundence varj-ing with the mount of moisture (vdthin limits; i n  lonlcnd 

areas it i s  often on the somewhat dr ier  soil) .  In ccnc~ntrat ions dhemlock 

where the increase of o r g d c  material w i l l  eventually bring i n  the decici- 

species t o  lovier the azundence of hemlock. Under speciel conlitions the 

area x i 1 1  not change, as i n  the Gorge due th the continuous supply of xater 

by the springs. 



The physiognan5~ of a forest  ie a prinrary factor t r m ~ - ~ b e  

afi- of birds. !Che p b g s i o w  of a forest  i s  deterdned - by i t s  parts, 

thei r  strvcture and density (absolute and relative). The parts  of a fo res t  

are  the plants - trees, shrubs, and herbackus growth. The treea are the  

most inportant par ts  d d  with which this discussion is  priHlarily concerned, 

The pbysical charecterist ics of a t ree  a h  those of the species, v e  

with age and environment. !Qpe of leaves and form of branching a re  species 

charecteristics rather unaffected by age. On the  other hand, height, actual  

volume, effective volume (concerning birds), amount of foreat  flooe space 

consumed, number of branches and leaves, and s i m i l a r  charecteristics are 

principally determined by the age af the tree. In general these dimensional 

charecteristics bcr*$e-ai%% tigbp-edach a t  a different rate. The 
for  one species 

species d i f fer  i n  the re la t ive  ra tes  for  two factorsfi  compared t o  the 

relative rates fo r  the same two factors of another species. A simple 

example might be the relat ion of the ra te  of growth in aidth and height i n  

a cedar or balsam as compared to  the relation in hemlock. Since all factors  

are operating a t  once, the resu l t  i s  a complex of differences. 

Kith the material of the above paragraph i n  mind, w e  can cosripare 

our cedar-balssm fores t  with ouk hemlock forest, The cedar and Msam t r ee s  

are some~hat similar in the i r  growth form, but there i s  a defini te  difference 

in their  leaf form (t'ds: could invuve a tiiscussion of i t s  own anc m i l l  not 

be treated here). 30th of these trees tend to  grow tall and s l i m ,  the 

growth rate l a te ra l ly  i s  quite slow compared to  the growth ra te  i n  a vert icel  

direction. In the hemlock the gvonth la tera l ly  compared t o  the increase in 

height i s  larger than i n  the other two species (so fewer hemlocks per un i t  

area, The hemlocks also tend to lose the l o ~ e r  branches with an increase 

i n  height decreasing the proportion of branched trunk to the total height. 



-U- 

These factors influence the amunt of apace on the forest  f loor 

consumed by the t ree  and the actual and effective volume of the tree. Bare 

the factor of density and occurance of leaved branches i s  important. In the 

hemlock, compared to  the cedar or  balsam, this -volume 3.8 decreased by the 

spacing of the braaehes and increased by the length of the leaved portion 

of the branches,' In a uni t  area of forest  the effective volume.of large 

hemlock t rees  is smaller tbaP the effective volmm i n  e cedar 

or  balsam. 

A s  a member of the beech-araple climax forest, the hemlock provides 

niches fo r  birds that would not occur i n  a pure diciduous forest,  If the 

percentage of hemlock in a forest is  increased, there nill be an increase i n  

the number of coniferous fores t  birds particularly those tha t  need not feed 

= inconiferous trees. Rhen there are enough trees so that nests  s i t e s  can 

be provided for  the &mum number of pairs spaced by the t e r r i t o r i a l  system 

$he total numbers of pairs  w i l l  begin to  Giminish d& to the further l o s s  

of deciduous fores t  birds, reaching a minimum when the stand i s  nearly pure 

large hemlock. 

0 .j, ur i - \ -c*  a w  

The lack of ground cover, the purity and s i z e  of the stand of 

hemlock (withiits charecterist ic  physiognanxy) , a d  &Be possibility of a low 

in the year t o  year variktion are the factors accounting for  the low den- 

s i ty  i n  this hemlock forest ,  



Areas of the Gorge were selected for an ecological study of the 

bird population, 

Facbrs d hietary of phieical conditions in the Gorge are 

given. The area S~udied is  divided into three parts: a M o c k  area, an 

Uer-dead-tree area, and a cedar-balsam area. 

'We population sf e ted aa a table (#3), 
9: - 5 ; -  

A list of the birds t ioaei  relevant data. 

The density of the population in the hemlodk area ha analyzed. 
- 

and an I g q ~ ~ t Q s i s  based on the pbysiogaaq of the forest is presented. 
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